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Abstract 
This study aims to identify the age and gender differences in children's experiences with nature and their connectedness to nature (CTN). This study 
employed a quantitative approach and involved 760 children aged 10-11 years old, including urban and rural children in Kedah and Pulau Pinang. 
Questionnaires were distributed to children at schools. Findings suggest that age and gender do influence the frequency of children having experiences 
with nature as well as their CTN. The directions for future research are also discussed.  
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1.0 Introduction 
Many studies have demonstrated that an individual attachment to nature, known as connectedness to nature (CTN), plays a vital role in 
developing a positive attitude and behaviour towards the environment. Indeed, CTN has positively influenced people’s environmental 
concerns and behaviours (Zhang, Goodale, & Chen, 2014). Researchers have also found that CTN has a positive impact on an 
individual’s psychological well-being, as it positively correlates with mindfulness (Howell, Dopko, Passmore, & Buro, 2011) and 
happiness (Capaldi, Dopko, & Zelenski, 2014). Given the many benefits of CTN regarding individual attitudes towards nature and the 
environment, as well as psychological well-being, the question now is how an individual develops their CTN. Many studies have 
demonstrated that frequent experiences with and in nature are the most significant factor that contributing to an individual’s CTN, which 
subsequently influences their environmental concerns and behaviours (Mustapa, Maliki, & Hamzah, 2018; Zhang et al., 2014). 
However, rapid urbanization and population growth, which mostly occur in developing countries, have reduced children’s 
experiences with nature especially direct experiences. Children’s spontaneous and unstructured experiences with nature in the 
backyard, field, and natural areas in their neighbourhood have decreased (Gundersen, Skår, O’Brien, Wold, & Follo, 2016; Mustapa, 
Maliki, Aziz, & Hamzah, 2018). Modernization and parental restrictions have also caused children’s leisure activities to change from 
them being actively involved in outdoor activities where nature exists to being passively confined to indoor activities, aided by gadgets 
(Holt, Lee, Millar, & Spence, 2015). For that reason, children have obtained experiences with nature mostly from indirect experiences 
through the media and books, as well as in classes and visits to organized natural places, such as zoos (Louv, 2008; Mustapa, Maliki, 
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Aziz, et al., 2018). The phenomenon of disconnection has negative impacts on the well-being of both children and the environment. 
Gaps between children and nature may breed apathy towards the natural environment (Zhang et al., 2014). As the renowned ecologist 
Aldo Leopard (1949) once wrote, “We abuse land because we regard it as a commodity belonging to us. When we see land as a 
community to which we belong, we may begin to use it with love and respect” (as cited in Tam, Lee, & Chao, 2013, p.1). Hence, it is 
crucial to reconnect the children with nature at an early age to instil love and respect for the land because they are its future guardians.  
Even though many studies have debated the importance of childhood experiences with nature and CTN, little is known on age and 
gender differences in nature experiences, including direct, indirect, and non-nature experiences and CTN among children. Moreover, 
few studies have examined children’s experiences with nature and CTN among Malaysian children. Most studies on children’s 
experiences with nature and CTN have been conducted in Western countries, and few have been conducted in Asian countries. It is 
important to fill this gap because studies have found that people with different cultures have a different engagement with nature (Milfont, 
2012), as well as different environmental attitudes and behaviours (Deng, 2006). Therefore, this study aims to identify the age and 
gender differences in children's experiences with nature and their CTN.  
 
 
2.0 Literature Review 
 
2.1   Children and Nature 
Many studies have demonstrated that children appreciate and are most attracted to the natural environment (Korpela, Kyttä, & Hartig, 
2002; Mahidin & Maulan, 2012), specifically, places with trees and flowers (Castonguay & Jutras, 2009). The natural environment has 
become one of the children’s favourite places because, for them, nature has a sense of magic, wonder, and imagination (Torquati & 
Ernst, 2013). Natural elements, such as trees, grass, flowers, sand, and soil, allows children to be creative and imaginative. The diversity 
of natural elements offers challenging and exciting activities that promote creative play (Fjørtoft & Sageie, 2000), where children can 
build their small world using natural elements. Previous studies have shown that the most preferred natural element is trees because 
children can use trees to play games such as hiding or climbing (Ridgers, Knowles, & Sayers, 2012; Torquati & Ernst, 2013) or they can 
pick fruit and touch moss. Children also prefer to play with water (Torquati & Ernst, 2013), grass, flowers, soil, and sand (Salı, Akyol, & 
Baran, 2014), as well as with animals (Sorin & Gordon, 2012). The bonding between children and nature can be explained by 
ecopsychology perspectives that claim that children have an innate feeling to be connected with nature since birth (Phenice & Griffore, 
2003). This is similar to E. O. Wilson (1984) suggestion in the biophilia hypothesis that this innate feeling to be connected to nature is a 
gene. 
 
2.2   Age and Gender Differences in Children and Nature Relationship 
As for gender, many studies have demonstrated that girls across cultures have a stronger bond with nature than have boys (Zelezny, 
Chua, & Aldrich, 2000). This may be because girls are more active in the garden, whereas boys are more independently mobile (Prezza 
et al., 2001), as they tend to be involved in sporting activities and can explore the vacant areas away from home (Min & Lee, 2006). In 
another study, Alp, Ertepinar, Tekkaya, and Yilmaz (2006) also found that girls are more connected to nature and exhibit more positive 
attitudes towards the environment. Similarly, studies with adults also suggest that females have higher CTN (Mayer & Frantz, 2004; 
Zelezny et al., 2000). However, a study with young children revealed no gender differences in their attitude towards the environment 
(Kahriman-Ozturk, Olgan, & Tuncer, 2012). Collado and Corraliza's (2012) study also indicated no significant gender differences 
regarding environmental orientation.  
Regarding age, studies have shown that older children (10-12 years old) are more independent in their mobility when they play 
outdoors as compared to younger children (7-9 years old) (Castonguay & Jutras, 2009; Prezza et al., 2001). Thus, older children may 
have more experiences in nature compared to younger children. In contrast, Collado and Corraliza (2012) found that younger children 
(6-8 years old) are more explorative and are more fascinated by nature than are older children (10-13 years old). However, it is beyond 
the scope of this study to evaluate the differences between younger and older children since this study was conducted only with children 
aged 10 and 11 years old. Thus, this study examines only the differences in the experiences in nature and CTN between children aged 





3.1   Participants and Methods 
This study employed a quantitative approach that involved 760 children aged 10-11 years old from 20 schools, including urban and rural 
schools located in the Northern Region of Malaysia, particularly in Kedah and Pulau Pinang. Middle childhood children were chosen as 
the respondents because children of this age explore the outdoor environment extensively, and they learn more from their environment 
(Mårtensson et al., 2014). The sample for the quantitative part was chosen based on stratified random sampling. Overall, the total 
sample size is 760, with 383 children from Kedah and 378 children from Penang. Questionnaires were distributed to 760 children. The 
researcher read the questionnaire statements one by one and explained each statement so that the children had a better understanding 
of each statement. At the end of the session, a set of stationery was given to each child as a token of appreciation. 
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3.2   Questionnaire Development 
Children’s experiences with nature were measured through three types of experiences which are ‘direct experiences’, ‘indirect 
experiences’, and ‘non-nature experiences’. Direct experiences involve actual contact with nature through play and spontaneous 
activities in unstructured, unorganized, and unplanned areas, such as activities with plants, water activities, activities with earth elements, 
and activities with animals. Meanwhile, indirect experiences involve all activities other than direct experiences with nature, which include 
visits to organized and planned areas, as well as observation and vicarious learning activities. Non-nature experiences refer to the 
activities that the children always do as their hobbies that are not related to nature. Items for each type of experiences were constructed 
based on previous instruments, literature review findings and pre-test. The children were required to tick on the frequency of them doing 
the listed items.  
Meanwhile, children's CTN was measured through six constructs: nature dependence, sense of responsibility, enjoyment in nature, 
empathy towards nature, interest in nature activities, and interest in natural spaces. Overall, there were 26 items, and the items for each 
construct were adapted from previous CTN instruments. The questionnaires were distributed in the Malay language. The children took 
20 minutes to answer the questionnaire.  
 
3.3   Analyses 
The data were analysed using IBM SPSS Statistics Version 22. Descriptive analysis was used to analyse the percentage and frequency 
of children’s background. Inferential analysis using independent samples t-test was used to identify the differences in age and gender 





4.1   Children’s Background 
As shown in Table 1, 50.3% of the children were from Kedah and 49.7% were from Pulau Pinang. Out of 50.3% children from Kedah. 
Regarding age, 49.9% of the children were 10 years old and 50.1% were 11 years old. Regarding gender, 51.2% of the respondents 
were boys and 48.8% were girls. The sample size for each stratum was calculated based on proportionate calculation since the study 
employed stratified random sampling. 
Table 1: Descriptive Analysis of Geographical Locations and Demographic Characteristics  









Age 10 years old 






























4.2   Experiences in Nature across Age 
The results of the independent samples t-test for experiences in nature (direct experiences, indirect experiences, and non-nature 
experiences) across age (10 years old and 11 years old) are presented in Table 2. 
 
Table 2: Independent-sample t-test Results for Experiences in Nature across Age 
 
Levene's Test  T-test  













 Equal variances 
assumed .111 .740 -2.197 758 .028 -.08392 .03821 -.15893 -.00892 
Equal variances not 







assumed 1.443 .230 -3.731 758 .000 -.18793 .05037 -.28681 -.08905 
Equal variances not 
assumed   -3.730 754.469 .000 -.18793 .05038 -.28683 -.08903 










assumed 1.118 .291 -2.488 758 .013 -.13146 .05284 -.23518 -.02773 
Equal variances not 
assumed   -2.488 754.551 .013 -.13146 .05285 -.23520 -.02771 
 
As shown in Table 2, for direct experiences in nature, there is a significant difference in the scores of direct experiences in nature 
between age as follows: 10 years old (M= 2.22, SD=0.52) and 11 years old (M=2.30, SD=0.54); t (760) = -2.20, p= 0.03, two-tailed). 
However, the effect size is small (eta squared= 0.01). Regarding indirect experiences in nature, there is also a significant difference 
between the scores of indirect experiences in nature for age as follows: 10 years old (M= 2.62, SD= 0.72) and 11 years old (M=2.80, 
SD= 0.67; t (760) = -3.73, p= 0.00, two-tailed). The magnitude of differences in the means is small (eta squared = 0.02). Furthermore, 
there is a significant difference between the non-nature experiences scores for age as follows: 10 years old (M= 2.90, SD= 0.75) and 
11 years old (M=3.03, SD= 0.71, t (760)=-2.48, p= 0.01). The effect size is small (eta squared= 0.01). The results suggest that 11-year-
old children have significantly more experiences in nature, both direct and indirect, as well as non-nature experiences. 
 
4.3   Experiences in Nature across Gender 
The results of the independent samples t-test for experiences in nature (direct experiences, indirect experiences, as well as non-nature 
experiences) across gender (boys and girls) are presented in Table 3. 
 
Table 3: Independent-sample t-test Results for Experiences in Nature across Gender 
 
Levene's Test  T-test  







95% Confidence Interval 








4.892 .027 1.640 758 .101 .06276 .03827 -.01237 .13789 
Equal variances not 





 Equal variances 
assumed 4.892 .027 1.640 758 .101 .06276 .03827 -.01237 .13789 
Equal variances not 







 Equal variances 
assumed 
.097 .755 7.253 758 .000 .37221 .05132 .27147 .47295 
Equal variances not 
assumed 
  7.251 755.306 .000 .37221 .05133 .27144 .47298 
 
Table 3 indicates that there is no statistically significant difference in the direct experiences scores between gender, boy (M= 2.29, 
SD= 0.56) and girls (M=2.23, SD= 0.49); t (760) = 1.65, p= 0.10, two-tailed). In addition, there is no significant difference between indirect 
experiences for gender as follows: boys (M= 2.72, SD= 0.70) and girls (M=2.70, SD= 0.70; t (760) = 0.41, p= 0.68, two-tailed). However, 
there is a significant difference of non-nature experiences between gender as follows: boys (M= 3.15, SD=0.70) and girls (M=2.78, SD= 
0.71, t (760) = 7.25, p= 0.00). The effect size is moderate with eta squared of 0.06. The results suggest that boys have a significantly 
higher score compared to girls for non-nature experiences. 
 
4.4   Connectedness to Nature across Age and Gender 
The results of the independent samples t-test for CTN scores across age (10 years old and 11 years old) and gender (boys and girls) 
are shown in Table 4. 
 
Table 4: Independent-samples t-test Results for CTN across Age and Gender 
 
Levene's Test  T-test  







95% Confidence Interval 






assumed 9.816 .002 -4.783 758 .000 -.11657 .02437 -.16442 -.06873 
Equal variances not 




r Equal variances 
assumed 3.112 .078 -2.848 758 .005 -.07008 .02461 -.11840 -.02177 
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Equal variances not 
assumed   -2.854 756.696 .004 -.07008 .02456 -.11830 -.02187 
 
As shown in Table 4, there is a statistically significant difference in the CTN scores between age, 10 years old (M= 3.25, SD= 0.36) 
and 11 years old (M= 3.37, SD= 0.31, t (760) = -4.78, p= 0.00). However, the effect size is small (eta squared=0.03). In addition, there 
is a significant difference in the CTN scores between gender, boys (M= 3.28, SD= 0.35) and girls (M= 3.35, SD= 0.32, t (760)= -2.85, 
p= 0.01). The effect size is also small with eta squared 0.01. This suggests that 11-year-old children have higher CTN than have 10-
year-old children. In addition, girls have higher CTN than have boys. 
 
  
5.0 Discussion Findings 
As for experiences with nature, regarding age, there is a significant difference in the mean scores for direct experiences in nature 
between different age groups. The group of 11-year-old children have higher mean scores of direct experiences compared to the 10-
year-old group. For indirect experiences in nature, the findings also revealed that there is a significant difference between age groups 
with the 11-year-olds having a higher mean score for indirect experiences in nature compared to the 10-year-old children. In addition, 
there is a significant difference in the mean scores for non-nature experiences in nature between children of different ages. The findings 
indicate that 11-year-old children are more active in the outdoor environment. They are more explorative and independently mobile away 
from home; thus, they have significantly more direct, indirect, and non-nature experiences in nature. 
Regarding gender, several studies have demonstrated that girls are more attached to nature than are boys (Zelezny et al., 2000) 
because girls are more active in the home yard, whereas boys tend to be active in sporting activities (Min & Lee, 2006). However, the 
findings of this study contradict the findings of those studies. The findings in this study show that there is no significant difference in the 
mean scores for direct experiences between the genders, with boys having a slightly higher mean score of direct experiences in nature 
compared to girls. Therefore, boys have slightly more direct experiences compared to girls, and this may be related to parents’ caution, 
which is greater towards girls than towards boys, which may limit the opportunities girls have to play in the outdoor environment where 
they can obtain experiences with nature. However, the difference is insignificant, as there is a reduction in direct experiences for both 
boys and girls. Similarly, for indirect experiences in nature, there is no significant difference in the mean scores between boys and 
girls, with boys having a slightly higher mean score. However, regarding non-nature experiences in nature, there is a significant 
difference in the mean scores between boys and girls with boys having a higher mean score for non-nature experiences compared to 
girls. This is in accordance with previous studies, which found that boys play more in the outdoor environment (Min & Lee, 2006) and 
have more independent mobility (Prezza et al., 2001). These findings suggest that boys play more in the outdoor environment, as boys 
have significantly more non-nature experiences compared to girls and have slightly more direct and indirect experiences in nature.  
As for CTN, regarding age, children aged 11 years old have significantly higher CTN than children aged 10-years old. This can be 
explained by the fact that as the children get older, they have more knowledge of nature through experiences with nature, which in turn, 
affects their CTN. Meanwhile, for gender, girls have significantly higher CTN levels than have boys. Even though boys were shown to 
have more experiences with nature (direct and indirect experiences with nature), surprisingly, girls have higher levels of CTN. This 
finding suggests that there might be other factors other than experiences with nature that contribute to higher level of children’s CTN 
among girls. The findings for gender are consistent with previous studies, which found that girls have higher CTN (Alp et al., 2006; 
Zelezny et al., 2000).  
Findings have shown children with the same age and gender from different cultures have slightly similarities in engagement with 
nature. This study found older children are more explorative and independently mobile from home and are more connected to nature. 
Meanwhile, as for gender, boys are more explorative and have more experiences with nature as compared to girls. However, girls who 
are more connected to nature. Findings suggest there are other factors that contribute to children’s CTN other than frequent experiences 
with nature. For examples, knowledge is one the factor that contribute to children’s CTN as children get older, they have obtained more 
knowledge and thus are more connected to nature. 
 
 
6.0 Conclusion & Recommendations Findings 
In conclusion, boys have more experiences with nature (direct experiences, indirect experiences, and non-nature) than have girls. 
However, girls have higher CTN. Concerning age, 11-year-old children have more experiences with nature and have higher CTN than 
have 10-year-old children. Other factors that contribute to higher level of CTN among girls since girls have higher level of CTN compared 
to boys need to be explored in future research. Future research also needs to be conducted with children aged 7-9 years old (younger 
children) and involve other schools not only in Sekolah Kebangsaan (SK) to identify the differences in how children with different 
ethnicities experience nature and are connected to nature. Also, future research needs to consider the use of a qualitative approach to 
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